W hile fitness increasingly is becoming a major buzzword in industry, its role in worker health, well being, and productivity has limited documentation. For the most part, studies examining worker fitness have focused exclusively on self selected white middle and upper class executives. Limited data are available which describe the randomly selected blue collar employee's fitness level, energy expenditure in work and leisure, fitness program participation, or the relationship of these variables to work productivity.
This study examined the fitness level of a stratified job classification sample of hospital workers. Specifically both physiological and self report fitness evaluations were completed and reviewed in light of numerous potential correlates of both fitness and worker illness absenteeism. Implications for occupational health screening and health promotion program development and evaluation are examined.
BACKGROUND
Evidence continues to mount that physical activity and physical fitness are contributors to good health. Occupational and recreational physical activity are associated with decreased risks for coronary heart disease (powell, 1987) , cancer (Kohl, 1988) , stroke (Paffenbarger, 1984) , and hypertension (Siscovich, 1985) . Further, exercise has been shown to assist in the The findings of this study suggest that high level fitness and decreased absenteeism may well be associated.
care management of diabetes (Siscovich, 1985) , depression (Taylor, 1985) , and obesity (Brownell, 1986) . Finally, lower rates of all mortality causes are associated with physical fitness (Blair, 1989) . Corporate managers and occupational health researchers and clinicians have reasoned that these positive health benefits of fitness yield not only positive outcomes for the worker, but for industry as wellspecifically decreased absenteeism and increased productivity (Eakin, 1988; Leatl, 1988; Tsai, 1987) . In a review of both the North American and European literature on fitness and work performance, Donoghue (1977) concluded that reduced absence results specifically from employee fitness. Other studies have reported reductions in employee absenteeism as great as 22% to 60% with employees' participation in fitness programs (Chenoweth, 1983a; Havlicek, 1980; Peepre, 1980) . While the findings from these studies are quite positive in tone, a number of considerations need to be addressed. Many of the studies supporting a reduction of absenteeism based on exercise participation did not examine certain baseline data of their participants, the issue of self selection, or the absence of controls (Bhatia, 1981; Donoghue, 1977; Haskell, 1980; Linden, 1969; Yarvote, 1974) .
It is quite possible that variables other than deliberate participation in aerobic fitness activities could significantly influence employee absenteeism. Variation in absenteeism may be a function of job related factors or sociodemographic variables (Colligan, 1980; La Dou, 1982; Smith, 1979; Steers, 1978) . For example, longevity of employment has been shown to influence absentee-Ism. Pocock (1973) examined the relationship between sickness absence and length of service for British males and found those with long service (e.g., over 10 years) were absent less frequently than those with shorter tenures. Pocock (1973) and more recent investigators have linked greater job satisfaction, increased responsibility, and tenure to absenteeism (Hendricks, 1986) .
Demographic variables have been examined in relation to absenteeism. The data are, however, inconsistent. Income and gender have been found to be associated with absenteeism (Steers, 1978) . Both high and low incomes have been tied to greater absenteeism. Women are more often absent from their jobs than are men. Demographic variables have been linked inconsistently to job satisfaction (Colligan, 1980; Smith, 1979) , and greater job satisfaction has been linked to both increased and decreased absenteeism (La Dou, 1982; Hendricks, 1986) . Few definitive conclusions can be drawn unless both job satisfaction and demographic variables are examined simultaneously in any study which focuses on absenteeism as an outcome.
The relationship of fitness to absenteeism independent of specific fitness program participation has not been well examined. As early as the 1950s, researchers documented that certain occupations and selected job activities within occupations seemed to be protective against cardiovascular disease. For example, English sedentary bus drivers experienced twice the rate of sudden death and mortality secondary to cardiovascular disease than did the more active conductors (Heady, 1961; Morris, 1953) .
Despite these early studies, recent research in the fitness area has not focused on job activity as a potential contributor to fitness; it has, instead, emphasized leisure time activity, including recreational sports and deliberate exercise programs targeted at improving cardiovascular fitness. There may be, however, those employees whose job activities alone contribute to an acceptable fitness level (Montoye, 1990; Wilbur, 1989) .
To what extent a work generated fitness level is associated with absenteeism has not been examined. Important information could be overlooked unless these links are explored. Work energy expenditure, leisure time physical activity, job related variables, and sociodemographic descriptors must be taken into consideration simultaneously in any study which attempts to link absenteeism to fitness programs. Until these relationships are unraveled, the association of fitness with worker need, program implementation, and productivity outcomes will remain uncertain.
This presentation examines fitness and absenteeism relative to demographic and job profiles. This effort offers a better description of who is at risk for decreased fitness. Additionally, the connection between fitness/demographic variables, job and leisure activity, and illness absenteeism is further specified.
METHODS

Design
A cross sectional self report survey constituted the basic study design. The randomly selected sample responded to a 45 minute pencil/paper survey. In addition, the study participants completed a submaximal bicycle ergometer evaluation to assess their aerobic fitness level.
Sample
The target population for the study consisted of all current, full time employees working at a large midwestern university hospital for at least 1 year prior to the study's initiation. Using a list of all full time employees meeting the inclusion criteria, names were ordered alphabetically within job classification and within hospital department. Using a random start and an interval appropriate to the department size and proportionate quota desired, a systematic random sampling procedure yielded a sample of each type of worker proportionate to the size of the department/job category within the hospital. The margin of error of probability of selection was .OOL Following a physician review of the employees' health records, 222 randomly selected hospital employees constituted the final target sample. Letters were sent to all 222 eligible employees to request their participation in the study. Those individuals who refused to participate in the study were entered as a refusal into the master sample file (n = 43). This allowed for the demographic examination of trends and patterns of participants, refusals and non-respondents.
Second and third follow up letters were mailed to those individuals who did not return the postcard indicating whether or not they were willing to participate in the study. Of the 105 subjects who agreed to participate, 80 subjects completed both the survey questionnaire and fitness test; 2 subjects were eliminated for health reasons; 3 were terminated at the hospital; and 20 never kept their appointments.
Procedure
The order in which the bicycle ergometer test and survey questionnaire were administered was alternated. Those individuals with odd numbered subject codes took the bicycle ergometer test first, while those subjects with even numbered codes responded to the questionnaire first. This procedure enabled the investigators potentially to identify any inherent questionnaire response biases which resulted from taking the fitness test first. No obvious patterns were observed.
Instruments/Measures
Demographic Items. The questionnaire asked for date of birth; marital status; number of children and their ages; education; race; gender; income; job classification; length of employment at the hospital.
Self Reported Absenteeism. A self reported measure of the person's days lost from work in the last 6 months, corroborated by employer records, ascertained how many of these days were due to: participant's illness; illness of a family member; death of a family member; or other reasons. This measure allowed for subjective clarification on the reason for an absence. While absenteeism is a controversial measure (Smulders, 1980; Clegg, 1983) , the total number of self reported absences (frequency) and frequency of illness absences are fairly well distributed variables (Montgomery, A., unpublished data 1990) in large populations. This study focused on frequency and duration of illness absence episodes which together accounted for a measure of total illness days absent.
Seoe» Day Recall Habitual Physical Altivit)
'. An" extensively tested physical activity recall interview (Blair, 1985) was modified by the investigators so that it could be self administered. The measure estimates energy expenditures (kilocalories) relative to job activity, general physical activity outside the job, sports and exercise activity based on participant's self report of frequency and intensity of various activities. It allowed the investigators to make estimates of multiple types of habitual physical activity which might contribute to aerobic fitness. Further, this measure and the data generated on the bicycle ergometer test were assessed for their equivalency, thus adding important methodological information to fitness research (Siconolfi, 1985) .
Vigorous activity (aerobic), as measured by the modified recall, decreased with age in both genders (r = -.23, P~.05) and was negatively related to education. These reliability/validity findings were consistent with those found in the original evaluation of the instrument through 2,126 structured interviews (Blair, 1985) . The intercorrelations between the measures of vigorous and moderate activity (general physical activity) in. this study were acceptably low (r = .30), suggesting that different independent dimensions of physical activity were being addressed.
An additional measure of validity of the modified physical activity recall instrument is found in its relationship to the bicycle ergometer test. Vigorous activity (aerobic) as measured by the questionnaire was significantly associated (r=.31, P~.OOl) with the MXO z (maximal oxygen uptake) rating of the participant; moderate activity (general physical activity) as measured by the survey questionnaire was not related to MXO z , again supporting the independence of these measures. The self reported energy expenditure measures of work activity, leisure non-sports activity, and sports/ exercise activity were all significantly correlated with the physiological fitness measure.
Fitness. The bicycle ergonometer test was selected as the physiological indicator of fitness in this study because submaximal workload tolerance is more likely to reflect a fitness level indicative of good cardiovascular health, in contrast to competitive athletic excellence. This test is a continuous, multistage evaluation which can be used to predict an individual's MXO z '
The assumption of the test is that heart rate and oxygen uptake are linear functions of work rate; th us, an adequate estimation can be made. Unlike maximal stress tests (e.g., treadmill) which push individuals to their highest aerobic capacity, this test is terminated at some predetermined submaximal heart rate level (Pollock, 1978) . Additionally, the submaximal test was chosen over maximal exercise tolerance testing to reduce the amount of time necessary to do the evaluation and maximally insure the physical well being of the subject.
Because the test is a submaximal test, and maximum aerobic levels are predicted from the submaximal scores, these estimates have shown standard errors as high as approximately 10% for highly trained athletes (Pollock, 1978) . While the error might be of consequence in diagnostic evaluations, or in situations where the test will serve as the basis for an exact exercise prescription, it was not a serious threat to the need for a baseline general aerobic fitness level (McArdle, 1986) .
Job classifications. The investigators sought to determine job classifications which would subsequently allow for assessing the relationship between work activity and fitness level; and job classification and dependent measures associated with fitness studies (absenteeism, accident incidence, health insurance utilization). Six EEOC occupations (Lee, 1982) served as the job category classification scheme.
While not unique to hospital employees, this scheme seemed to rep- Column and row totals may exceed 700% due to rounding liabilities have been established at .78 (Joreskog, 1982) . Cronbach's alpha for this study was .79 (n = 79).
RESULTS
Descriptive Summary of the Sample
The total sample (n = 80) was 78.8% female, 37.5% black, and 46.8% had annual household incomes of over $30,000. Over 56% of the sample had 3 or more years of college, with 13.8% having completed a masters degree. The mean number of years employed at this institution was 7.7, with a range of 2 to 32 years. The sample ranged in age from 22 to 60 years, with a mean of 36.1 years. Table 1 is a demographic description of the sample by the EEOC job categories. Professionals, technicians, and clericals were skewed to-ward the younger age groups; clerical and service workers were non-white; and none of the service workers had more than a high school education. Table 2 summarizes the descriptive data on the survey questionnaire and absenteeism measures. The vigorous activity (aerobic) energy expenditure measure from the physical activity recall is markedly negatively skewed, consistent with the distribution of self reported fitness measures in the general population (Thornberry, 1986 ). Both illness absence and job satisfaction were normally distributed, but with fairly large standard deviations across the total sample. The large standard deviations are accounted for by the gender and income heterogeneity of the sample. Table 3 is a demographic breakdown summary of the fitness data.
Males have a higher MXO z than do females, and the MXO z declines with age. The highest mean MXO z was found among those subjects with 3 to 4 years of college and graduate education. Forty-eight percent of the participants in the study were rated poor to below average in their fitness level. Black males had the highest MXO z ratings, while black females had the lowest.
Females reported more illness absenteeism than did males (Table 4) . Absenteeism was highest among 41 to 50 year olds, whites, and those with above average and average fitness levels. ness absence days ranged from 0 to 39 days, with professionals absent the most days, and paraprofessionals absent the least number of days.
Demographic Profile of Self Reported Physical Activity Five measures from the physical activity recall were subjected to analysis of variance relative to the demographic variables (Table 6 )-total energy expended in 7 days, total weekly work and leisure energy expenditures, total weekly general physical activity outside the job, and total weekly sports/exercise activity (aerobic).
Consistent with the ergometer test findings, non-whites and males reported more general and aerobic exercise than did females. Higher income was associated with less leisure energy expenditure, more general physical activity outside work, and less aerobic activity. Those subjects with 2 years or more college expended less energy during leisure time. Older individuals were less active overall at work and outside work. Job categories were associated with general physical activity outside the job: service and technical workers reported increased general physical activity outside the job.
Bivariate Associations Between the Fitness, Job, and Absenteeism Measures
A simple Pearson correlation was used to examine the relationship between the ergometer fitness measure (MXO z), total number of illness days absent in the most recent 6 month period, and the demographic variables. The MXO z measure was positively associated with self reported aerobic sports/exercise activity (r=.31, P=.Ol), and negatively associated with outside the job energy expenditure (r = -.29, P~.01) and years employed (r = -.25, P~.05).
The total number of illness days absent were positively associated with age (r= .22, P~.05). Vigorous (aerobic) activity correlated negatively with age (r = -.36, P~.001). Total 7 day energy expenditure was *n=80 tooo §Denotes skewness value >.20 negatively associated with age (r =-.22, P~.05). Job satisfaction was associated positively with income (r = .27, P~.01) and years employed (r = .25, P~.05), but did not correlate with either the fitness or illness absenteeism measures.
The total sample (n = 80) as well as a subsample of individuals above average on the fitness test (n = 30) were examined separately. While still nonsignificant, the magnitude of the correlation between fitness level (MXO z) and illness days absent was markedly increased for the fit subsample (r = -.17) versus the total sample (r = -.03). Higher fitness for the above average fit subsample resulted in fewer days absent. For this subsample, education (r = -.38, P~.05), income (r = -.38, P~.05), years employed (r = -.35, P~.05), and age (r = -.40, P~.01) were all negatively associated with fitness (MXO z)' Aerobic activity (r = .45, P~.OO1) and number of children at home (r = .37, P~.05) were positively associated with fitness. The magni-tude of the correlation between illness absence and children at home was substantially increased for the fit subsample (r= .48, P~.001) over the total sample (r = .31, P~.05).
Explaining Fitness and
Absenteeism Fifty percent of the variance in the MXO z level for the total sample could be explained by gender, the interaction between gender and ethnicity (black, white, other), and the interaction between income and education (ANOVA, F=38.9, df=4/61, P= .001). Similarly, 12% of the variance in illness absenteeism could be explained by the number of children at home and the interaction between children at home and subject's age (ANOVA, F=3.1, P=.02).
DISCUSSION
The investigators have supported their original premise in that fitness and absenteeism are both associated with factors other than deliberate participation in aerobic activities de- Several findings supported earlier studies. Males in the sample were more aerobically fit than were females within the same age categories. Consistent with the literature of 30 and 40 years ago (Morris, 1953) , those individuals who occupied more sedentary jobs (administration/clerical posts) were less fit physically than those who had jobs which required more energy expenditure. Certainly in this study, gender, fitness, and work energy expenditure are confounded. The sample size was too small to control for the effects of gender on fitness within the same level of work energy expenditure.
Black males, younger subjects, those occupying technical or paraprofessional jobs and those with 3 or more years college had significantly higher fitness ratings. Conversely, black females, those persons who were defined by their job titles as administra-tors or clerical workers, those who spent higher general physical activity (non-aerobic) energy outside the job, and those employed fewer years at the hospital were less likely to be cardiovascularly fit.
Black males were more active in sports/exercise activity than were other subjects; technicians and paraprofessionals expended greater work energy; and, education may well identify that group who is aware of the benefits of fitness, and is therefore deliberately more active to enhance their fitness levels. Alternatively, black females were the least educated and most sedentary in both their jobs and non-working hours. While this group reported extensive general physical activity (child care, household chores), none were at a level which would contribute to an acceptable fitness status.
While there is some overlap between those variables which define who is fit and who is unfit, for the most part they are not the same. This suggests non-linearity between these variables and fitness. It further emphasizes the need to carefully examine at baseline a number of variables in both explaining fitness outcomes and in defining individuals at risk for decreased fitness. In other words, if the relationship between these sociodemographic variables and fitness were linear, then the opposite values of these variables which predict or are associated with fitness would be associated with or predict lack of fitness. This finding is true only for gender and ethnicity Other variables (e.g., job descriptors, tenure) have interaction effects, or are spurious in their association with fitness or its absence. Further, the sociodemographic variables behave differently when the fit subsample is examined separately.
Variables which did not reach significance relative to their association with fitness in the larger sample were markedly significant in the fit subsample (age, income, education, number of children at home). This may simply reflect the homogeneity 3.6 2.9 0-11 51-60 (n = 10) 2.5 3.2 0-10 Income $5,000-$25,000 (n = 30) 1.7 1.7 0-6 $25,001-$40,000 (n = 25) 2.7 2.5 0-10 >$40,000 (n = 22) 1.6 2.5 0-11 Education High school or less (n = 15) 2.1 1.8 0-5 1-2 years college (n = 17) 2.3 2.4 0-11 Graduate education (n = 18) 2.1 2.6 0-10 Ethnicity White (n = 29) 2.7 2.7 0-11 Black (n=30) 1.7 1.8 0.6 Other (n = 21)
1.3 1.7 0-6 Categorical Fitness Rating Excellent (n = 4) 1.8 1.3 0-3 Good (n = 12) 1.5 1.5 0-5 Above Average (n = 14) 3.0 3.13 0-11 Average (n = 12) 2.3 2.9 0-10 Below average (n = 17) 1.8 1.9 0-6 Fair (n = 14)
1.3 1.5 0-5 Poor (n =7) 2.2 1.3 0-4 *n=80
of the fit subsarnple. However, this strong link with the fit subsarnple supposes the need for carefully collected baseline fitness and sociodemographic data in any fitness program evaluation. Profiles for absenteeism were most interesting. Females, whites, professionals, 41 to 50 year olds, and those with above average and average fitness ratings were the variables associated with increased absenteeism. The variables associated with decreased absenteeism included males, 20 to 30 year olds, those with household incomes of more than $40,000 annually, Hispanics, and those with fair fitness ratings.
The increased absenteeism in females is consistent with earlier reports. Younger women with children at home had greater absenteeism. To what extent this really reflects their own health status versus that of their children is unanswered in this study. While a variety of speculations might be advanced relative to the other variables associated with absenteeism, one possibility considers these variables collectively.
The white professional, 41 to 50 years old, with an average to above average fitness rating, is the prototype of the worker who succumbs to stress related illnesses. Additionally, this age group certainly is vulnerable to the onset of chronic illnesses.
The extremes in education (high school or less vs. graduate education) had an identical mean number of days absent. The standard deviation, however, for the better educated group was substantially larger, suggesting extensive variance. Similarly, those with excellent fitness ratings and those with below average ratings had identical mean number of days absent with similar standard deviations.
Professionals and administrators were absent more often than those in the other job categories. To what extent this factor represents increased stress or self imposed compensatory time taken in the name of illness days is a topic for further study. Again, the sociodemographic variables must be considered seriously as control or stratification variables in any study which uses absenteeism as an outcome of fitness.
This study has profiled the fit hospital worker as a black male, active in sports/exercise and work activities which potentially contribute to an increased fitness level. This profile includes variables which are not traditionally addressed in fitness studies.
Who is not fit-and thereby at risk for a compromised health status-is as important as who is fit.Consistent
Cox, Montgomery
with similar studies (Farrell, 1987) , black and Hispanic females with less education and sedentary jobs are the least fit of the entire sample. Similarly, they are the most inactive relative to their non-working hours. They also comprise the majority of this hospital's workers. It is this group then who might benefit the most from participation in those activities targeted at increasing fitness levels.
This study demonstrated that job descriptors did a better job of defining who is unfit as opposed to fit. Administrators and clerical workers were the least fit of the sample. If the job and/or leisure activities do not promote fitness, then deliberate participation in aerobic activities is the only remaining alternative to enhance the fitness level. Absenteeism and fitness were not significantly associated in this study. Some unanticipated descriptive links did, however, emerge. Absenteeism was highest among those who had average and above average fitness levels. When the total and fit subsamples were examined separately, the magnitude of the negative association between absenteeism and fitness was significantly increased for the fit subsample. This would suggest a link between the very fit and decreased absenteeism.
IMPLICATIONS FOR OCCUPATIONAL HEALTH
NURSES Ultimately the study must be rep-licated using larger sample sizes that may allow for comparative analyses of self reported activity and for job categories controlling for gender and ethnicity. However, a number of the findings have potentially important implications for occupational health nurses. First, occupational health nurses increasingly are involved in the development and evaluation of health promotion programs. Many of these programs target fitness and the reduction of absenteeism as outcomes.
The findings of this study suggest that high level fitness and decreased absenteeism may well be associated. Programs targeted at increasing workers' fitness to these levels may indeed be cost effective. These links are not, however, easily established. This study points to the critical need for baseline data which address sociodemographic variables, absenteeism data, and fitness variables (both self reported and physical measures).
Secondly, to definitively establish the effectiveness of workers' program participation relative to the fitness and absenteeism outcome measures, consideration must be given to those variables which themselves are correlates of the outcomes. In most work settings it is difficult to randomly assign workers to health promotion interventions. Because of this, extraneous or spurious variables such as gender, ethnicity, education and income may not be controlled sufficiently to really allow for measuring the impact of the program. Care, then, should be taken to stratify the sample on known correlates of the outcomes, or impose statistical controls on these variables.
As important as the development and evaluation of fitness programs is, the occupational health nurse is concerned about identifying those workers at greatest risk for decreased fitness. Traditionally, fitness programs have targeted the white middle-class executive. These findings suggested that within the hospital, a number of workers are at risk.
Black and Hispanic women and/or sedentary workers may be at significant risk for decreased fitness. Middle aged professionals, while educated and perhaps even physically fit, had higher absenteeism than other groups. Stress reduction would certainly be a potential health promotion program offering for this group. Occupational health nurses should periodically review the absenteeism data on all employees and consider developing needs surveys and/or periodic interviews which might point to reasons for increased absenteeism in selected groups.
Much research and program development in the area of fitness needs to be done before more definitive conclusions can be drawn. Occupational health nurses are in excellent positions to initiate and participate in studies, and report research findings which help to clarify the impact of worker fitness on absenteeism, health care costs to the employer, and productivity. Well thought out designs which address important sociodemographic and job category data will significantly advance our understanding of worker fitness and its potential in the workplace. 4 Gender, income, and ethnicity explained 50% of the • variance in the fitness results. 
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